Point mutations of the c-H-ras gene in spontaneous liver tumors of transgenic mice carrying the human c-H-ras gene.
Spontaneous proliferative liver lesions were found in 15 (13 males and 2 females) of 244 (122 of each sex) transgenic (Tg) mice carrying the human prototype c-H-ras gene (rasH2). The liver lesions included 3 foci of cellular alteration, 1 hepatocellular adenoma, 5 hepatocellular carcinomas, and 4 hepatic hemangiosarcomas in the males and 1 focus of cellular alteration and 1 hepatocellular carcinoma in the females. The mutation patterns of the human and endogenous mouse c-H-ras codon 61 in these proliferative liver lesions were analyzed by DNA amplification using polymerase chain reaction, single-strand conformation polymorphism (PCR-SSCP), and oligonucleotide dot blot hybridization. The hepatocellular carcinomas in 4 males and 1 female contained a point mutation in the mouse c-H-ras gene: 3, 1, and 1 carcinomas had a CAA to AAA transversion at the first base of codon 61, a CAA to CTA transversions, and a CAA to CGA transition at the second base of codon 61, respectively. No point mutations in the human c-H-ras transgene were detected in any hepatocellular carcinoma. All 4 hepatic hemangiosarcomas had a CAG to CTG transversion at codon 61 of the human c-H-ras gene, but no point mutations were detected in codon 61 of the mouse c-H-ras gene. No mutations in human or mouse c-H-ras codon 61 were detected in altered cell foci or hepatocellular adenoma. These results indicate that spontaneous liver tumors in rasH2 Tg mice contain different mutation patterns depending on the histologic type or cell origin of the tumors (i.e., hepatocellular carcinomas or hepatic hemangiosacomas). The absence of similar mutations in foci of cellular alteration and the hepatocellular adenoma suggests that the occurrence of codon 61 point mutations is a late event in the progression of hepatocellular neoplasia in rasH2 Tg mice.